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(54) MATTE ANIONIC ELECTRODEPOSITION COATING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an anionic electrodeposition coating excellent in finish appearance. 
SOLUTION: The anionic electrodeposition coating comprises a hydrotalcite compound represented by the 
formula: Mgy-xAlx(OH)2y.Ax/yn-.mH20 (wherein A- is an n-valent anion, for example, a monovalent or 
divalent anion such as OH-, CI-, C032- and the like; and x, y and m are each a number satisfying 0<x, 2x<y 
and 0<m, respectively), preferably by the formula: Ma1-xAlx(OH)2.(C03)x/2.mH20 (wherein 0<x<0.5). The 
hydrotalcite compound has a specific surface area (BET) of preferably 1-50 m2/g, particularly preferably 
2-40 m2/g. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim 1]the inside of an anionic form electrodeposition paint — a following general formula (1) 
(OH) 2Y , Mg Y _ x aluminum x A x/Y n -, and mH 2 0 (1) 

inside of formula, and A n an n-valent anion, for example, OH ,. 1- such as CI and C0 3 2 , — a number with 

which a divalent anion is shown, x fills 0<x, y fills 2 x<=y, and m fills 0<m — respectively — being shown — 
an anionic form electrodeposition paint containing a hydrotalcite compound expressed. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a new anionic form electrodeposition paint. 
[0002] 

[Description of the Prior Art]In coated objects, such as an aluminum sash which carried out anodizing, it is 
finished on a one coat now, and the sexual good anionic form electrodeposition paint is painted. 
[0003]After this coating method performs anodizing for an aluminum material in concentrated-sulfuric-acid 
solution and forms an anodic oxide film in the aluminum material surface, for example, After performing head 
end processes, such as sealing, rinsing and if needed and obtaining an anodized aluminum raw material, 
Subsequently, the method of forming an electrodeposition coat in an anodized aluminum material surface is 
generally performed by using an aluminum material as the anode, using a counter electrode as the negative 
pole for an anodized aluminum raw material in an electrodeposition paint bath, and making voltage impress 
among these. 

[0004]In the line of such anionic form electropainting, Since the concentrated-sulfuric-acid solution of a 
head end process is carried in into an electrodeposition paint bath, when anion electrodeposition coating is 
carried out, abnormal precipitation happens, the painting defect of a support, a pinhole, etc. is produced in a 
coat, for this reason there is a problem that the finishing appearance and performance of a coat fall. 
[0005]As an anionic form electrodeposition paint used with an aluminum sash etc., an acrylic acid monomer 
(meta). Although the water dispersibility acrylic copolymer to which the radical copolymerization reaction of 
the other acrylic acid alkyl ester (meta) was carried out a hydroxyl group content monomer and if needed is 
used as base resin, In this radical copolymerization reaction, unreacted (meta) acrylic acid comes to remain 
in the copolymer resin, Therefore, when the acid component of such low molecular weight carries out anion 
electrodeposition coating, and electrodeposited deposition rates with a copolymer resin component differ, 
electrodeposited abnormal precipitation is caused and there is a problem of producing the painting defect of 
a support, a pinhole, etc. in a coat. 

[0006]In order to cancel such a problem from the former, it is common that anion exchange has removed 
the acid component of the low molecular weight of the sulfuric acid solution carried in from the head end 
process with the line of anion electropainting, the unreacted (meta) acrylic acid in a copolymer, etc. 
[0007]However, since the anion message exchange had to be frequently performed in order to remove the 
acid component of such low molecular weight, there were problems, like that it takes time and effort, that 
regeneration of anion exchange is troublesome, and waste water treatment equipment becomes large-scale. 
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[0008] 

[Problem(s) to be Solved by the Invention]This invention aims at development of the anionic form 
electrodeposition paint which has improved the coat finishing appearance of the anionic form 
electrodeposition paint from the former. 
[0009] 

[Means for Solving the Problem]In order to solve the above-mentioned problem, as a result of repeating 
research wholeheartedly, this invention persons can reduce the number of times whose anionic form 
electrodeposition paint containing a specific hydrotalcite compound is ion exchange treatment, and they 
find out that a coat excellent in finishing appearance can be provided, and came to complete this invention. 
[0010]That is, this invention is a following general formula (1) in an anionic form electrodeposition paint. 
Mg Y _ x aluminum x (OH) 2Y , A x/Y n -, andmH z O (1) 

inside of formula, and A n an n-valent anion, for example, OH ,. 1- such as CI and C0 3 2 , — a number with 

which a divalent anion is shown, x fills 0<x, y fills 2 x<=y, and m fills 0<m — respectively — being shown — 
it is involved in an anionic form electrodeposition paint containing a hydrotalcite compound expressed. 
[0011] 

[Embodiment of the Invention]The hydrotalcite compound used with this invention electrodeposition paint 
names generically the compound which uses Mg and aluminum as a main constituent and which is mainly 
shown by the following general formulas. 
[0012] 

Mg Y _ x aluminum x (OH) 2Y , A x/Y n -, andmH 2 0 (1) 

inside of formula, and A n an n-valent anion, for example, OH ,. 1 - divalent anions, such as CI and C0 3 2 , 

are shown, The hydrotalcite compound in which the number with which x fills 0<x, y fills 2 x<=y, and m fills 
0<m is shown, respectively is a compound with the layer structure which has big adsorption capacity, and is 
industrially used for antacid, a thermostabilizer, etc. In the above-mentioned formula (1), it is especially a 
following formula (2). 

Mg^xaluminumx (OH) 2 and(C0 3 ) x/2 , andmH 2 0 (2) 
The thing of 0< x<=0.5 is preferred. 

[0013]As an example of this hydrotalcite compound, For example, Mg 4 _ 3 aluminum 2 (OH) 12 _ 6 C0 3 andmH 2 0, 
Mg 6 aluminum 2 (OH) 16 C0 3 and4H 2 0, Mg 45 aluminum 2 (OH) 13 C0 3 and3.5H 2 0, Mg 4 aluminum 2 (OH) 12 C0 3 and3H 2 0, 
As a commercial item, there are DHT-4A, the KYO words 500, 1000, 2000, 2100, and 2200 (the Kyowa 
Chemical Industry Co., Ltd. make, trade name), etc., others, Mg^aluminumogO! 15 , etc. can be mentioned and 
these can be used, being able to be independent or mixing. The thing of Mg 4 _ 3 aluminum 2 (OH) 12 _ 6 C0 3 and 
mH 2 0 is preferred also especially in these. 

[0014]The hydrotalcite compound used by this invention has [ the thing of 1-50m 2 /g, especially 2-40 m 2 /g 
within the limits ] preferred specific surface area (BET). Since the amount of adsorption per unit particles 
increases so that this specific surface area is large, it is desirable. Especially the particle size distribution of 
a hydrotalcite compound has [ the thing of not less than 85% of impalpable powder ] a preferred thing of 1 
micrometer or less not less than 80%. Since the amount of adsorption per unit weight will decrease if particle 
size distribution will be less than 80%, it is not desirable. 

[001 5]A surface treatment can be performed to the hydrotalcite compound used by this invention if needed. 
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It can do [ illustrating the ester condylus of organic class ********, anionic system surface-active agents, 
the Silang system coupling agents, a titanate system coupling agent cheek, glycerin, and fatty acid, etc., or ] 
as such a finishing agent. Higher-fatty-acid condylus as an example of such a finishing agent, such as 
stearic acid, oleic acid, and lauric acid; for example, Anionic system surface-active agent;, for example, 
vinyltriethoxysilane, [ like / sodium stearate, oleic acid soda lauryl benzenesulfonic acid soda, etc. ] 
gamma-METOKURIROKI Cipro pill triethoxysilane, isopropyl TORIIRI stearoyl titanate, The ester species of 
glycerin and fatty acid, such as coupling agent [ of Silang systems, such as isopropyltridecyl 
benzenesulphonyl titanate, or a titanate system ];, for example, glycerol monostearate, and glycerin 
monooleate, etc. can be illustrated. 

[0016]The surface treatment of the hydrotalcite compound of the formula (1) by a finishing agent, For 
example, when a finishing agent is liquefied in itself, or when it dissolves in water, an alcoholic cheek, etc. 
and is made liquefied. The hydrotalcite compound powder of these liquid finishing agents and formulas (1), or 
its aqueous suspension, When it can carry out by mixing mechanically under a heating condition or the 
condition of not heating and a finishing agent fuses under a heating condition, it can also carry out by mixing 
with the hydrotalcite compound powder of a formula (1) mechanically under a heat melting condition. If 
needed which fully carried out the mixing process, means, such as rinsing, drying, desiccation, grinding, and 
a classification, are chosen suitably, and are given, for example, it can do [ obtaining a surface treatment 
thing or ]. 

[001 7]In this invention electrodeposition paint, activated alumina and/or the activated clay can be further 
used together with the above-mentioned hydrotalcites as paints. This activated alumina and the activated 
clay are also compounds with the porous structure which has adsorption capacity, and are industrially used 
for decolorization refining of fats and oils and petroleum straight mineral oil etc. 

[001 8] Activated alumina is intermediate alumina (transition alumina) which has a suitable temperature and 
the pore structure acquired by usually calcinating at 200-1,000 ** for hydrated alumina, such as 
JIPUSAITO, boehmite, bayerite, and formless hydration gel. Activated alumina is also called gamma alumina. 
As a commercial item, DN-1A made from activated alumina KC-501 by Sumitomo Chemical Co., Ltd., 
KC-503, and gamma alumina A-11; Mizusawa Chemicals, etc. are mentioned. The activated clay processes 
from acid the acid earth which is a kind of the clay which uses montmorillonite fellows' argillite and soluble 
silicic acid as the main ingredients, and makes a part of basic component eluted. As a commercial item, the 
activated clay made from Japanese Activated clay, Galleon EarthNV made from Mizusawa Chemicals, etc. 
are mentioned. 

[0019]The range of two to 100 weight section is suitable for the loadings of the hydrotalcite compound in 
this invention electrodeposition paint to solid content 100 weight section of emulsion resin in a paint, and it 
is more preferred that it is the range of further five to 50 weight section. When there are few loadings than 
the amount part of duplexs, it becomes impossible for ion exchange capacity to demonstrate enough, and on 
the other hand, if 100 weight sections are exceeded, it will become easy to produce fault in the keeping of a 
paint, the adhesion of a coat to form, etc. 

[0020]When using together a hydrotalcite compound, activated alumina, and/or the activated clay as 
pigment content, the mixture ratio in particular is not restricted, but it is appropriate to be preferably used 
at a rate of 1:10-10:1 by a weight ratio. 
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[0021]As a method of blending this hydrotalcite compound with an electrodeposition paint, it can blend 
without restriction especially. For example, after carrying out dispersion mixing of aquosity base resin for 
electrodeposition, and the hydrotalcite compound with a dispersion machine, it can manufacture by blending 
and forming a cross linking agent and a neutralizer into moisture powder. 

[0022]The anionic form electrodeposition paint as used in the field of this invention is what is very generally 
known, The thing which comes to carry out after-neutralization moisture powder with neutralizers, such as 
amine, is mentioned [ vehicle component ] into a skeleton in cross linking agents containing a carboxyl group 
and a hydroxyl group, such as aquosity base resin, amino resin, and a blocked polyisocyanate compound. 
[0023]As the above-mentioned aquosity base resin, a vinyl system copolymer, polyester resin, alkyd resin, a 
fluoro-resin, silicone resin, etc. can be mentioned, for example, these resin — one sort — or two or more 
sorts can be used, combining. Also in these, it is preferred to use the following vinyl system copolymer. If a 
vinyl system copolymer is carried out, the vinyl system copolymer to which it comes to carry out the radical 
copolymerization reaction of the other unsaturated monomers a hydroxyl group content vinyl system 
monomer, ethylenic unsaturated carboxylic acid, and if needed is mentioned. 
[0024]The following can be mentioned as these monomer components. 

(1) Hydroxyl group content vinyl system monomer:, for example, hydroxyethyl (meta) acrylate. 
Hydroxypropyl (meta) acrylate, hydroxybutyl (meta) acrylate, (Poly) Ethylene glycol mono- (meta) acrylate, 
propylene glycol (poly) mono- (meta) acrylate, Hydroxybutylvinyl ether, allyl alcohol (meta), and the 
above-mentioned hydroxyl group content vinyl system monomers, beta propiolactone, Dimethyl 
propiolactone, a butyrolactone, gamma-valerolactone, As a trade name, a reactant with lactone compounds, 
such as gamma-caprolactone, gamma-KAPURIRO lactone, gamma-RAURIRO lactone, 
epsilon-caprolactone, and delta-caprolactone, etc., Plaque cell FM1 (die cell chemicals company make, 
trade names, and caprolactone denaturation (meta) acrylic acid hydroxy ester), plaque cell FM2 (the left), 
plaque cell FM3 (the left), plaque cell FA-1 (the left), plaque cell FA2 (the left), plaque cell FA3 (the left), etc. 
[0025](2) Ethylenic-unsaturated-carboxylic-acid: (meta), for example, acrylic acid, maleic acid, and plaque 
cell FM1 A (following and die cell chemicals company make, a caprolactone denaturation carboxyl group 
content (meta) acrylic monomer, a trade name), plaque cell FM4A, plaque cell FM10A, etc. 
[0026](3) Other unsaturated monomer: (meta), for example, methyl acrylate, (Meta) Ethyl acrylate, acrylic 
acid (meta) propyl, butyl acrylate (meta), (Meta) Acrylic acid hexyl, acrylic acid (meta) octyl, acrylic acid 
(meta) lauryl, (Meta) Alkyl or cycloalkyl ester species of - C 18 of acrylic acid (meta), such as acrylic acid 
cyclohexyl, Aromatic vinyl monomers, such as styrene, acrylic acid (meta) amide, Acrylamide (meta) and its 
derivatives, such as N-butoxymethyl(meta) acrylamide and N-methylol(metha)acrylamide, (Meta) 
gamma-(meta) acryloxyprophyltrimethoxysilane, such as acrylonitrile compounds, Alkoxy-silyl-groups 
content vinyl system monomers, such as gamma-(meta)acryloxypropylmethyldimethoxysilane, 
gamma-(meta) acryloxyprophyltriethoxysilane, and vinyltrimetoxysilane 

[0027]In the blending ratio of these monomers, the above-mentioned hydroxyl group content monomers. 
Although what is necessary is just to blend so that the hydroxyl value of a copolymer may go into the range 
of about 30 to 300 mgKOH/g, hydroxyl group content monomers are about 5 to 30% of the weight of ranges 
preferably about three to 40% of the weight in the total monomer amount conversion of the 
above-mentioned monomers. 

5 



JP 2001-131490 

[0028]Although what is necessary is just to blend the above-mentioned ethylenic unsaturated carboxylic 
acid so that the acid value of a copolymer may go into the range of about ten to 200 mgKOH/g, ethylenic 
unsaturated carboxylic acid is about 4 to 20% of the weight of a range preferably about three to 30% of the 
weight to the total monomer amount of the above-mentioned monomers. 

[0029]As other unsaturated monomers, it is preferred to use aromatic vinyl monomers, such as alkyl of C } of 
acrylic acid (meta) - C 18 or cycloalkyl ester species, and styrene. The loadings of these monomers are about 
60 to 91% of the weight of a range preferably about 37 to 95% of the weight to the total monomer amount of 
the above-mentioned monomers. 

[0030]As a method of carrying out a radical copolymerization reaction, it can carry out by the publicly 
known solution polymerization method etc. from the former. 

[0031] As a cross linking agent, a part or all of a methylol group of melamine resin can use what 
denaturalized by one sort or two sorts or more of monohydric alcohol, such as methanol, ethanol, propanol, 
butanol, octyl alcohol, and 2-ethylhexyl alcohol, for example. That [ melamine resin's ] in which the thing of 
one nuclide - many (about 2-5) nuclides occupies 50 % of the weight or more is preferred. In melamine resin, 
the functional group of others, such as an imino group and a methylol group, may also be included. Especially 
as a lusterless electrodeposition paint, it is preferred that the monohydric alcohol more than C 3 and an 
average of about 2.0 or more ether groups per triazine ring 1 core which denaturalized by the monohydric 
alcohol of C 4 - C 18 especially contain 2.0-5.0 pieces. 

[0032]As a blocked polyisocyanate cross linking agent, "For example, isophorone diisocyanate, 
hexamethylene dHsocyanate, etc. To the polyisocyanate compound of aliphatic series or alicycle fellows, 
lactone, methanol, such as epsilon-caprolactone, What was blocked by oxime, such as alcohols, such as 
ethanol, propanol, butanol, and a pentanol, methylethyl ketoxime, methylisobutyl ketoxime, can be used. 
[0033]In this invention electrodeposition paint, the blending ratio of the above-mentioned aquosity base 
resin and a cross linking agent is both amount solid content conversion of inclusive sums, aquosity base 
resin is 50 to 80% of the weight of a range preferably 40 to 85% of the weight, and a cross linking agent is 20 
to 50% of the weight of a range preferably 1 5 to 60% of the weight. When the blending ratio of aquosity base 
resin is less than 40 % of the weight and a cross linking agent exceeds 60 % of the weight, weatherability, 
Since coat performances, such as weatherability, abrasion-proof nature, and processability, will worsen if 
coat performances, such as processability, worsen, and the blending ratio of aquosity base resin, on the 
other hand, exceeds 85 % of the weight and a cross linking agent is less than 15 % of the weight, it is not 
desirable. 

[0034]Paints, a color, a fluid regulator, etc. can be blended with this invention electrodeposition paint if 
needed. 

[0035]Although this invention electrodeposition paint may be a paint of which type of an 
initial-make-up-o1^electrolytic-bath paint, a supply paint, and a line paint, it is preferred to use it especially 
as a line paint. 

[0036]this invention electrodeposition paint can be used as those with gloss, and lusterless paint, and can 
form a coat with the coating method of the non rinse or rinse which carried out the following. 
[0037]As for especially this invention electrodeposition paint, it is preferred to apply to the aluminum 
building-materials field which uses coloring or color-free anodized aluminum material. 
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[0038]In order to form a coat using this invention electrodeposition paint, After using as an 
electrodeposition paint bath the anionic form electrodeposition paint obtained above and immersing this 
aluminum material during this bath, performing anion electropainting so that dry membrane thickness may be 
about 5-30 microns — rinsing — not carrying out (non rinse) — after [ or ] SETTENGU [ rinsing (rinse) and 
/ a room temperature ] subsequently — baking (for example, about 160-200 ** for about 20 to 40 minutes) 
— a coat can be formed. 
[0039] 

[Example]An example is hung up and this invention is explained in detail. This invention is not limited to the 
provided example. 

[0040]To the inside which taught 70 g for isopropyl alcohol into the example reaction vessel of manufacture 
of an acrylic copolymer (a), and was held at 80 **, 10 g of styrene, 31 g of methyl methacrylate, 10 g of 
n-butyl acrylate, 30 g of ethyl acrylate, 12 g of 2-hydroxyethyl acrylate, the acrylic acid 7g, and the mixture 
of 2 g of azobis dimethylvaleronitrile were dropped over 3 hours, subsequently 1 g of azobis 
dimethylvaleronitrile was added, it held at 80 ** for 1 hour, and the reaction ********** ( a ) varnish was 
manufactured. These copolymers were the weight average molecular weight 20,000 [ about ], acid value 55 
mgKOH/g, and hydroxyl value 58 mgKOH/g. This copolymer (a) is used for an electrodeposition paint with 
gloss. 

[0041]To the inside which taught 70 gfor isopropyl alcohol into the example reaction vessel of manufacture 
of an acrylic copolymer (b), and was held at 80 **, 10 g of styrene, 24 g of methyl methacrylate, 7 g of 
garnma-methacryloxpropyl trimethoxy silane, 10 g of n-butyl acrylate, 30 g of ethyl acrylate, 12 g of 
2-hydroxyethyl acrylate, The acrylic acid 7g and the mixture of 2 g of azobis dimethylvaleronitrile were 
dropped over 3 hours, subsequently 1 g of azobis dimethylvaleronitrile was added, it held at 80 ** for 1 hour, 
and the reaction ********** (b) varnish was manufactured. These copolymers were weight average 
molecular weight 25,000 [ about ], acid value 55 mgKOH/g, and hydroxyl value 58 mgKOH/g. This copolymer 
(b) is used for a lusterless electrodeposition paint. 

[0042]7 kg (the amount of solid content) of the example 1 above-mentioned copolymers (a) — DHT-4A (the 
Kyowa Chemical Industry Co., Ltd. make.) After mixing a trade name, and Mg 4 _ 3 aluminum 2 (OH) 12 - 6 C0 3 and 
mH 2 0 of 350g, After blending 0.4 Eq of triethylamine to the carboxyl group of the copolymer (a) of the paints 
paste which carried out pebble mill distribution and obtained the paints paste and which was subsequently 
obtained, carry out mixture dispersion and, subsequently to this thing. After carrying out NIKARAKKU 
MX600(made in [ Sanwa Chemical, Inc. ], trade name, butoxy-ized melamine resin)3~kg mixture dispersion, 
Triethylamine was added and the electrodeposition paint with gloss of Example 1 of 10 % of the weight of 
solid content was manufactured so that deionized water might be dropped gradually, stirring and also PH 
might be set to 8.0. After using sulfuric acid as the sulfuric acid root and putting it into this 
electrodeposition paint 100 ppm, it stored for 14 days at 30 **. 

[0043]it sets in the example 2 Example 1 — an acrylic copolymer (a) — an acrylic copolymer (b) — 
NIKARAKKU MX-600 — NIKARAKKU MX-430 (made in Sanwa Chemical, Inc..) The quantity of a trade name, 
about three methyl groups per melamine nucleus, about three butyl groups, and one nuclide manufactured 
the clear lusterless electrodeposition paint of Example 2 like Example 1 except having used an equivalent 
amount of about 57%. After using sulfuric acid as the sulfuric acid root and putting it into this 
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electrodeposition paint 100 ppm, it stored for 14 days at 20 **. 

[0044]7 kg (the amount of solid content) of the example 3 above-mentioned copolymers (a) — DHT-4A (the 
Kyowa Chemical Industry Co., Ltd. make.) A trade name, and Mg 4 _ 3 aluminum 2 (OH) 12 -6C0 3 and mH 2 0 350 g, . 
After doing titanium dioxide 1960g mixing of, carried out pebble mill distribution and obtained the paints 
paste. Subsequently, after blending 0.4 Eq of triethylamine to the carboxyl group of the copolymer (a) of the 
obtained paints paste, carry out mixture dispersion and, subsequently to this thing. After carrying out 
NIKARAKKU MX600(made in [ Sanwa Chemical, Inc. ], trade name, butoxy-ized melamine resin)3-kg mixture 
dispersion, Triethylamine was added and the white electrodeposition paint with gloss of Example 3 of 10 % of 
the weight of solid content was manufactured so that deionized water might be dropped gradually, stirring 
and also PH might be set to 8.0. After using sulfuric acid as the sulfuric acid root and putting it into this 
electrodeposition paint 100 ppm, it stored for 14 days at 20 **. 

[0045]it sets in the example 4 Example 3 — an acrylic copolymer (a) — an acrylic copolymer (b) — 
NIKARAKKU MX-600 — NIKARAKKU MX-430 (made in Sanwa Chemical, Inc..) The quantity of a trade name, 
about three methyl groups per melamine nucleus, about three butyl groups, and one nuclide manufactured 
the clear lusterless white electrodeposition paint of Example 4 like Example 3 except having used an 
equivalent amount of about 57%. After using sulfuric acid as the sulfuric acid root and putting it into this 
electrodeposition paint 100 ppm, it stored for 14 days at 20 **. 

[0046]In comparative example 1 Example 1, the electrodeposition paint with clear gloss of the comparative 
example 1 was manufactured like Example 1 except not using DHT-4A. After using sulfuric acid as the 
sulfuric acid root and putting it into this electrodeposition paint 100 ppm, it stored for 14 days at 20 **. 
[0047]In comparative example 2 Example 1, the clear lusterless electrodeposition paint of the comparative 
example 2 was manufactured like Example 2 except not using DHT-4A. After using sulfuric acid as the 
sulfuric acid root and putting it into this electrodeposition paint 100 ppm, it stored for 14 days at 20 **. 
[0048]In comparative example 3 Example 1, the white electrodeposition paint with clear of the comparative 
example 3 was manufactured like Example 3 except not using DHT-4A. After using sulfuric acid as the 
sulfuric acid root and putting it into this electrodeposition paint 100 ppm, it stored for 14 days at 20 **. 
[0049]In comparative example 4 Example 1, the clear lusterless white electrodeposition paint of the 
comparative example 4 was manufactured like Example 4 except not using DHT-4A. After using sulfuric acid 
as the sulfuric acid root and putting it into this electrodeposition paint 100 ppm, it stored for 14 days at 20 
**. 

[0050]Coating method (non rinse) : The electrodeposition paint obtained by above-mentioned Examples 1 
and 3 and the comparative examples 1 and 3 is used as an electro-deposition bath, It is a coated object (1 
m[ in length ] x0.1-mx0.5-mm) is made into the anodized aluminum material of about 10 microns of 

coat thickness is immersed, and (size) to this thing. [ in width ] [ in thickness ] After having performed anion 
electropainting so that dry membrane thickness might be about 10 microns, and pulling up a coated article 
from an organ bath subsequently, at 20 **, by the atmosphere of 70% of humidity, it hung for about 2 
minutes (time until coating liquid stops dripping), and was neglected. Subsequently, baking was performed 
for 30 minutes at 170 **, and the coat of Examples 1 and 3 and the comparative examples 1 and 3 was 
formed. 

[0051]Coating method (rinse) : The electrodeposition paint obtained by above-mentioned Examples 2 and 4 
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and the comparative examples 2 and 4 is used as an electro-deposition bath, It is a coated object (1 m[ in 
length ] x0.1-mx0.5~mm) is made into ******, the anodized aluminum material of about 10 microns of coat 
thickness is immersed, and (size) to this thing. [ in width ] [ in thickness ] After performing anion 
electropainting so that dry membrane thickness may be about 10 microns, the coated article was pulled up 
from the organ bath, it rinsed in 20 ** waterworks, subsequently baking was performed for 30 minutes at 
170 **, and the coat of Examples 2 and 4 and the comparative examples 2 and 4 was formed. 
[0052]The result of the paint film appearance of an electrodeposition paint and performance is shown in 
Table 1. 
[0053] 



[Table 1] Table 1 
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[0054]The test evaluation of paint storage stability and paint film appearance is as follows. 
[0055]Paint storage stability: After filling up the test tube (20 cm in height, capacity of 20 cc) with the paint 
and settling for seven days at 20 **, the height of the residue which precipitated at the bottom of the 
container was investigated. O residue — 0.5 mm or less — fitness and O — residue — as for fitness and **, 
residue measured the 60-degree mirror reflectivity of poor thing mirror reflectivity:JIS K-5400 a little by 
6-10 mm mostly at 0.6-5 mm at not less than 1 1 mm, as for a defect and x — smooth — viewing estimated 
sex:paint film surfaces (yuzu citron skin, unevenness, etc.). O Fitness and ** of a defect and x are [ fitness 
and O ] slightly poor almost. [0056] 

[Effect of the Invention]this invention electrodeposition paint by blending a hydrotalcite, The prominent 
effect that the number of times of anion exchange can be reduced is demonstrated by adsorbing the acid 
component of the low molecular weight of the sulfuric acid solution carried in from the head end process 
accumulated with the line of anionic form electropainting, the unreacted (meta) acrylic acid in a copolymer, 
etc. 

[0057]Although it is not clear about the effect of such this invention, it guesses as follows. 
[0058]The hydrotalcite compound of Mg 4 _ 3 aluminum 2 (OH) 12 _ 6 C0 3 and mH 2 0 is combined into an 
electrodeposition paint, If the effect is explained assuming the acid ion carried in from the head end process 
to be sulfate ion, Mg 4 _ 3 aluminum 2 . (OH) It expresses with the reaction formula of 12 _ 6 C0 3 and 
mH 2 0+H 2 S0 4 ->Mg 4 _ 3 aluminum 2 (OH) 12 _ 6 S0 4 and mH 2 0+H 2 0+H 2 C0 3 . When the anion of C0 3 which 
constitutes a hydrotalcite carries out anion exchange with strong sulfate ion so that it can **, it is included 
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in the crystal structure in a hydrotalcite compound, Since sulfate ion does not separate even if it carries out 
temperature up to the stoving temperature of a coat, there is no possibility of having an adverse effect on a 
paint and a coat. 

[Translation done.] 
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